Purpose: To evaluate different approaches performed to obtain a more significant esophageal length. Methods: an experimental model using 28 cadavers was conceived. randomized groups: group a (n=10) underwent laparotomic transhiatal approach; group B (n=9)
Introduction
Gastroesophageal reflux disease (GERD) is a chronic dysfunction often observed in surgical practice 1 . among the complications caused by reflux, a condition known as short esophagus is considered the most severe stage, from the anatomical standpoint. The gastric reflux, due to its acid contents, leads to a chronic inflammation that causes the axial contraction of the distal esophagus and consequent reduction in length 2 . this condition was defined by Large as having a transoperative diagnostic nature, and was characterized by esophageal length that is not long enough to afford the permanence of the gastroesophageal junction (geJ) below the esophageal hiatus, without employing traction 3 .
in spite of the theories proposed to shed new light on the physiopathogenesis of short esophagus, some authors have raised a few doubts about the real existence of this dysfunction.
these uncertainties are based on the controversial prevalence of the pathology in several series and on the assumption of the inability of esophageal mobilization [4] [5] [6] [7] . nevertheless, the absence or reduction of abdominal esophagus length may trigger the failure of anti-reflux surgery because of the migration of the new valve to the thorax. This situation can be overlooked during the surgery due to maintenance of the esophagus in abdomen cavity following traction. Surgical techniques have been described based on esophageal dissection or even on the conduction of gastroplasty, with the aim to maintaining geJ at a distance of more than 2.5 cm beyond the esophageal hiatus 8, 9 . this is an acceptable length to guarantee the abdominal permanence of the anti-reflux valve and its function. twenty-eight cadavers were dissected. necropsy was conducted and those cadavers that did not present any morphological change in the geJ and adjacent structures were randomized to form three groups.
group a: Underwent laparotomic access to the esophageal dissection that was performed through the hiatus.
group B: Underwent laparotomic access and dissection through the hiatus, similarly to group a, but followed by a wide phrenotomy.
group c: Underwent esophageal dissections by thoracotomy.
Description of surgical procedures
Upon necropsy, cadavers underwent a standard mentopubic incision to establish the cause of death. at this point the samples were evaluated to establish the anatomic normality of geJ and adjacent structures ( Figure 1 ). Only cadavers that were considered free of any anatomical abnormalities in the region were randomized.
The first steps of the dissection procedure were identical for groups a and B. after spatial orientation in abdominal cavity the dynamometer was placed in the large gastric curvature observing the position that afforded the best traction condition. These results show a significant variation in Groups B and C, as compared to group a. Yet, this difference was not statistically significant when only Groups B and C were compared. The measurements of esophageal length gain are shown in tables 2, 3
and 4 for groups a, B and c, respectively. in the "Median", "SD" and "isolated structure" columns, the value before the slash represents the length obtained without traction, whereas the value following the slash is that obtained with 1-kgf traction. Table 5 shows the baseline measurements and the final variation in esophageal length gain for each group. NS: Not significant.
Discussion
the surgical treatment of gerD is preferentially conducted using the videolaparoscopic technique. independently of the choice of antireflux procedure, it is essential that the geJ remain below the diaphragmatic hiatus. therefore, the transoperative diagnosis of short esophagus requires a change in surgery plans, because the thorax migration of the valve is certain to happen when it has been configured in an esophagus without adequate abdominal length or maintained in the abdomen with considerable traction [10] [11] [12] . this condition is mentioned as one of the major causes of failure in antireflux surgeries [13] [14] [15] . the occurrence of short esophagus remains controversial, as well as its preoperative diagnosis. This makes it more difficult to choose, in the operation room, the most appropriate approach for surgical correction of short esophagus that will allow a safe anti-reflux procedure 16 . collis gastroplasty is a surgical alternative to treat short esophagus that has gained much popularity both through the laparoscopic and laparotomic pathways. it consists in increasing the length of abdominal esophagus by a gastroplasty performed in parallel to the esophageal axis. Yet, the technique has been the object of some criticisms, as the permanence of parietal cells that secrete acid in the neoesophagus, side by side with the lack of motility caused by the stiff row of staplers, allows the direct contact between acidity and the esophageal mucosa. this complication was revealed in some series by measuring postoperative esophageal pH 2, 17 . in spite of that, gastroplasty and fundoplication may be effective in keeping fairly effective control over the reflux symptoms and diminish the chances of recurrence 18, 19 . the other surgical options were analyzed in the present study. 26 . the abdominal measurements conducted in the present study were feasible due to the model used, as in vivo the absence of an abdominal element in surgery conducted through thoracotomy would make such measurements
impossible. 
Conclusions

